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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a new mirror 
device capable of condensing light at two or more different 
points. 

SOLUTION: This mirror device is provided with a plurality 
of mirrors arrayed in the shape of a curved surface in a 
state where its reflection surface faces to the inside and 
held so that the angle of the reflection surface is variable, 
and a driving means for changing an angle independently 
for every mirror. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the optical device which 
condenses light, and relates to the mirror device which can condense light in the location of two or 
more points in detail. 
[0002] 

[Description of the Prior Art] In various kinds of optical equipments, such as image recording 
equipment and an image reader, the lens and the concave mirror (curved-surface mirror) are used as 
an optical element which condenses light. These condensing components cannot condense light to 
one decided point. Moreover, although a condensing location is movable in the depth of focus 
direction if it is a zoom lens, the condensing location is fundamentally restricted on the optical axis, 
therefore there is one condensing point on the same flat surface too. 
[0003] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer the new mirror 
device which is to solve the trouble of said conventional technique and can condense light to two or 
more different points. 
[0004] 

[Means for Solving the Problem] It is this invention in order to attain said object. The mirror device 
characterized by having two or more mirrors held adjustable in the include angle of a reflector which 
turned the reflector inside and was arranged in the shape of a curved surface, and the driving means 
into which an include angle is made to change independently for every mirror is offered. 
[0005] In the mirror device of this invention said mirror It is what is supported from a rear face in the 
center position of a reflector in the rockable condition. Said driving means The mirror lateral 
electrode arranged two or more near the edge of said mirror, and each mirror lateral electrode and the 
electrode which accomplishes an electrode pair, It is desirable to have the power source which 
impresses an electrical potential difference independently for said every electrode pair, and said 
mirror lateral electrode is arranged at the corner which counters. It is desirable to be arranged by the 
equiangular distance in the hoop direction centering on the reflector and the rectangular direction in 
said center position, and, as for said power source, it is still more desirable that the electrical 
potential difference impressed to said electrode pair is adjustable. 
[0006] 

[Embodiment of the Invention] Hereafter, the mirror device of this invention is explained to a detail 
based on the suitable example shown in an attached drawing. 

[0007] The top view (reflector side of a mirror) of an example of the mirror device of this invention 
is shown in drawing 1 (A), and the cross section of the b-b line is notionally shown in drawing 1 (B), 
respectively. About the tabular mirror 12 which has a square reflector, it arranges and the mirror 
device 10 shown in drawing 1 becomes so that a parabolic- antenna-like curved surface may be 
formed. Each mirror 12 is supported by the approach well-known free [ a splash ] in all the 
directions at the core by the side of a i*ear face by the pivot 16 fixed to a substrate 14 while it turns a 
reflector inside a curved surface and is arranged. In addition, in drawing 1 , although 37 mirrors 12 
are shown as an example, definition may not be carried out for this invention to this, and a pivot 16 
and a mirror 12 may be fixed, and a pivot 16 may be supported by the substrate 14 free [ tilting in all 
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the directions ]. 

[0008] It is MEMS (Micro Electro Mechanical System) which drives each mirror 12 with static 
electricity in the mirror device 10 of the example of a graphic display. It constitutes, and as typically 
shown in drawing 3 which the direction and include angle of a splash are independently adjusted, 
respectively, and is mentioned later, the light which carried out incidence to the mirror device 10 is 
condensed in the location of arbitration. The conceptual diagram of an example of MEMS which has 
the include-angle adjustment function of a mirror 12 in drawing 2 and to carry out is shown. In 
addition, in drawing 2 , (A) is a top view (drawing which looked at the reflector), and (B) is a side 
elevation. 

[0009] As shown in drawing 2 , the mirror lateral electrode 18 (18a-18d) is arranged at four corners 
of mirror 12 rear face. Moreover, on the substrate 14, the substrate lateral electrode 20 (20a-20d) 
which estranges with each mirror lateral electrode 1 8, and accomplishes an electrode pair counters 
the mirror lateral electrode 18, and is formed. The front face of this substrate lateral electrode 20 is 
covered by the insulating layer 22. Furthermore, the power source 24 (24a-24d) with applied voltage 
strange good which impresses an electrical potential difference to two electrodes is connected to 
each electrode pair which consists of each mirror lateral electrode 18 and substrate lateral electrode 
20, respectively. 

[0010] In addition, what is necessary is just to produce MEMS (mirror device of this invention) 
which has such a mirror 12 using the manufacturing technology of a micro machine or a 
semiconductor device. Moreover, you may be MEMS which definition is not carried out to this 
invention moving a mirror with static electricity, for example, moves a mirror using a piezo-electric 
element etc. 

[001 1] In such MEMS, if a power source 24 is driven (on), an electrical potential difference will be 
impressed between the mirror lateral electrodes 1 8 and the substrate lateral electrodes 20 to estrange, 
static electricity will occur among both, and the attraction by this will arise. Moreover, the mirror 12 
is supported by the pivot 16 rockable in all the directions as mentioned above. Therefore, a mirror 12 
inclines according to the strength of the electrical potential difference (attraction by static electricity) 
concerning each electrode pair. For example, if power sources 24a and 24c are turned OFF and 
power sources 24b and 24d are turned ON, since it will be non-attraction between the mirror lateral 
electrodes 18a and 18c and the substrate lateral electrodes 20a and 20c and attraction will occur 
between the mirror lateral electrodes 18b and 18d and the substrate lateral electrodes 20b and 20d, a 
mirror 12 inclines, as a dotted line shows to drawing 2 (B). 

[0012] Here, as mentioned above, an electrode pair is formed in four angles of a mirror 12, and is a 
power source with power sources 24a-24d strange good [ applied voltage ]. Furthermore, the mirror 
12 is supported by the pivot 16 in the condition rockable in all the directions. Therefore, if a mirror 
12 is in a rockable include angle, by adjusting the balance of the electrical potential difference 
impressed to an electrode pair according to each power source 24, the reflector of a mirror 12 can be 
turned to the include angle of arbitration in the direction of arbitration, and the reflective direction of 
the light by each mirror 12 will be changed by arbitration. 

[0013] According to the mirror device 10 which arranged the mirror 12 using such MEMS in the 
shape of a curved surface, according to the point made into the object, the light which carried out 
incidence of the sense and include angle of each mirror 12 by adjusting suitably can be condensed at 
the point of arbitration so that more clearly than the above thing. That is, according to the mirror 
device 10 of this invention, by the conventional condensing component, light can be condensed to 
two or more [ impossible / on the same flat surface ], and a condensing point can be changed also in 
the direction of an optical axis. Furthermore, according to the mirror device 10 of this invention, 
light can also be condensed to two or more points at coincidence, such as condensing at a separate 
point for example, by the mirror 12 of drawing Nakamigi one half, and the mirror 12 of a left half. 
[0014] Moreover, it is also possible by changing continuously the electrical potential difference of 
each power source 24 to change the sense and include angle of a mirror 12 continuously, and to scan 
the light which condensed. And as mentioned above, since the mirror device 10 rocks a mirror 12 
using MEMS driven with static electricity, it can change / adjust an include angle dramatically at 
high speed, and can change a condensing point into a high speed. 

[0015] For example, light can condense in the location shown the point a on the flat surface shown 
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with a two-dot chain line if the sense and the include angle of each mirror 12 are adjusted as a 
continuous line shows when light carries out incidence as are typically shown in drawing 3 , and an 
alternate long and short dash line shows to the mirror device 10, and if another side, the sense of 
each mirror 12, and an include angle adjust as a dotted line shows, light can condense in the location 
shown the point b on this flat surface. Moreover, if it is in the condition which made homogeneity 
applied voltage of all the power sources 24 by all the mirrors 12 as shown in drawing 1 , light can be 
condensed at the point shown by x on this flat surface. Furthermore, between Point a and Points b 
can be scanned with the light which condensed the mirror 12 by changing to the condition by which 
it is shown by the condition shown as a continuous line - the dotted line continuously. 
[0016] According to the mirror device 10 of such this invention, the scanner which scans light two- 
dimensional only now can be realized, for example, without combining a horizontal-scanning means 
and a vertical-scanning means. By using this, image recording equipment can be constituted by 
modulating the light which can constitute an image reader if incidence of the light of fixed 
reinforcement is carried out to the mirror device 10, and carries out incidence to the mirror device 
10. Or component change of light which carries out incidence is continuously detectable serially by 
setting up so that light may be condensed to two points (more than it is good) which set up the mirror 
device 10 of this invention suitably, arranging the sensors (for example, ultraviolet rays, infrared 
radiation, etc.) by which the wavelength regions corresponding to these two points differ, and 
switching a condensing location at high speed. Moreover, since a condensing location can be 
adjusted in the direction of an optical axis, it is also possible to give an auto-focusing-function. 
[0017] Although the mirror device 10 of the example of a graphic display formed in all the four 
comers of a mirror 12 the electrode pair which constitutes MEMS, definition is not carried out for 
this invention to this. For example, each mirror 12 may be arranged so that only a mirror lateral 
electrodes [ 24a and 24d ] electrode pair is formed, and it may serve as the shape of a straight line 
whose condensing location by the mirror device 10 is for two points, as a mirror 12 performs only 
the splash of this direction of the diagonal line. 

[0018] Furthermore, in the example of a graphic display, although the power source 24 had the 
strange electrical potential difference impressed to an electrode pair good, as a fixed electrical 
potential difference, it is only on/off of a power source and may adjust the include angle of a mirror 
12. In this case, when the light which carried out incidence to the mirror device of this invention 
arranges only a mirror lateral electrodes [ 24a and 24d ] electrode pair that what is necessary is to 
adjust the location and include angle of each mirror 12, and just to arrange so that it may condense at 
the target point, the location and include angle of each mirror 12 are adjusted so that it may condense 
by two according to on/off of a power source. 

[0019] Definition may not be carried out to a square like the example of a graphic display, but the 
configuration (reflector) of a mirror may also be a rectangle, or may be circular. Furthermore, it is 
also desirable to arrange a mirror at intervals of an include angle, such as for definition not to be 
carried out to the comer which it counters [ whose location of an electrode pair which constitutes 
MEMS is also ] like the example of a graphic display, but to be neighboring medium and to center 
upon the direction (namely, if it to be an example of a graphic display support shaft) which intersects 
perpendicularly with a reflector at the core of a mirror. For example, when a mirror is circular, the 
approach of arranging an electrode at intervals of 120 degrees to a hoop direction is illustrated. 
[0020] In the example shown in drawing 1 , two or more trains are arranged so that a mirror 12 may 
form a curved surface like a parabolic antenna. Under the present circumstances, especially 
definition may not be in the configuration of a curved surface where it can set, and a paraboloid may 
also be a curved surface of a true ball. Moreover, as the mirror device of this invention is shown in 
drawing 1 , definition may not be carried out to forming the curved surface which spreads two- 
dimensional by the mirror 12, either, only the single tier corresponding to the b-b line cross section 
of drawing 1 may arrange a mirror 12, or a mirror 12 may be arranged in this single tier and 2 of the 
train which intersects perpendicularly with this trains. 

[0021] As mentioned above, although the mirror device of this invention was explained to the detail, 
in the range in which definition is not carried out to the above-mentioned example, and this 
invention does not deviate from the summary of this invention, what may make various kinds of 
amelioration and modification is natural. 
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[0022] 

[Effect of the Invention] As mentioned above, as explained to the detail, according to the mirror 
device of this invention, with the conventional condensing component, light can be condensed to two 
or more impossible different points. 

[Translation done.] 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The mirror device characterized by having two or more mirrors held adjustable in the 
include angle of a reflector which turned the reflector inside and was arranged in the shape of a 
curved surface, and the driving means into which an include angle is made to change independently 
for every mirror. 

[Claim 2] It is the mirror device according to claim 1 which said mirror is supported from a rear face 
in the center position of a reflector in the rockable condition, and has the mirror lateral electrode with 
which said driving means is arranged two or more near the edge of said mirror, each mirror lateral 
electrode and the electrode which accomplishes an electrode pair, and the power source which 
impresses an electrical potential difference independently for said every electrode pair. 
[Claim 3] The mirror device according to claim 2 which said mirror lateral electrode is arranged at 
the corner which counters, or is arranged by the equiangular distance in the hoop direction centering 
on the reflector and the rectangular direction in said center position. 

[Claim 4] Said power source is a mirror device according to claim 2 or 3 whose electrical potential 
difference impressed to said electrode pair is adjustable. 



[Translation done.] 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



